Valuing Discrete Barrier Options on a Dirichlet Lattice by Kuan, Grace & Webber, Nick
 
 
Valuing Discrete Barrier Options on a Dirichlet Lattice 
 




Xfi Centre for Finance & Investment 
University of Exeter 
 
 
Nick Webber  
Cass Business School 






Discrete barrier options can be valued by quadrature, on a lattice or by Monte Carlo 
integration. Prices found by an ordinary lattice method will have a large discretisation 
bias. A good Monte Carlo method will have less bias, but will face difficulties in pricing 
American style discrete barrier options. Quadrature methods are relatively slow for 
American barrier options. 
 
We provide a rigorous mathematical framework for valuing discrete barrier options. We 
show how the Dirichlet lattice of Kuan and Webber can be extended to remove 
discretisation bias in the lattice valuation of discrete barrier options. Unlike a plain lattice 
method, the lattice can value American barrier options by backwards or forwards 
induction and can price a wide range of complex barrier options, including those with 
multiple and non-constant barrier levels. 
 
Numerical results are given. We conclude the lattice is a relatively simple method of 
obtaining accurate option values for a wide range of complex European and American 
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